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lnfluenzal Meningitis To-day
'By A. A. MCCONNELL, M.D., M.R.C.P.(1).
Senior Registrar, Northern Ireland Fever Hospital
RECENT advances in the treatment of Meningitis due to Hamophilus Influenzae
have focussed increasing attention on this infection, and our figures at The
North-ern Ireland Fever Hospital suggest that there is a real as well as an apparent
increase in the incidence of this disease.
HISTORY
In 1938, Kane reported to the Ulster Medical Society a total of seven cases
of influenzal meningitis which had been recognised in the hospital since its opening
in 1906. In the years 1946-1949 seventeen cases have been treated, and these are
the subject of this report. During this period, of 90 cases of meningitis in children
under three years of age admitted, 17 (18.8 per cent.) were due to haemophilus
influenzae: the others being tuberculous 32, meningococcal 31 and pneumococcal
10. This year (1949), out of 26 cases of meningitis in children under three years,
6 have been due to hemophilus influenzee (i.e., 23 per cent.).
Most authors place hemophilus influenzae third or fourth in order of frequency
of infecting organisms in childhood, but Zinsser (1939) from Boston Children's
Hospital, found it the commonest form of meningitis in years in which cerebro-
spinal fever was not epidemic.
The organism was first isolated by Pfeiffer in 1892 from the sputum of patients
suffering from influenza, and was considered by him to be the atiological agent
of that disease. It is unfortunate that it has not been renamed. Cases of influenzal
meningitis were reported as clinical curiosities from time to time, and the disease
had a spontaneous mortality of between 92 and 100 per cent. (Alexander et al
1942), but it was not until 1931 that an attempt was made to develop a specific
therapy. In that year Pittman described rough and smooth forms of the organism
which could be easily differentiated on culture. The rough forms were relatively
non-pathogenic, and occurred naturally in the human naso-pharynx, but the
smooth forms she showed to be pathogenic to man and animals. The smooth form
of the organism she also found had, like the pneumoccus, a polysaccharide capsule,
and by use of precipition and agglutination tests she sub-divided the smooth
forms into six groups, now known as Pittmans a, b, c, d, e, and f groups.
Organisms isolated from meningeal infections most commonly belong to group b.
In the present series only six organisms were typed, and all these were group b.
In 1933, Pittman described the use of a horse anti-serum produced from type
b organisms, but she and other authors (Huntingdon and Weikes-Weiss, 1936)
at that time found the serum of little value clinically in spite of good results in
animals. In 1939, Alexander produced a rabbit serum which was more promising,
152and later, using sulphonamides andl ral)bit serLumin in comib)ination, she reduced
the mortality rate to 22 per cent. in eighty-sevcn consecutive cases.
In 19-45, Gordon -lnl(I ;iliiinlllnlalli snll,,t'Xst'td the uISe of penlliCillin iI illuLenzal
meningitis, havinig fouLn(ithlt eighteen strains of the orgalsism isolatedl fromI thte
ineninges (sixteen of wlhich were lPittman 1)) were atll sensitive to penicillin. At the
satme time, Mchitosh and D)rysdale reporte(d a clse of influenZ,.al meningitis in a
child of. 21, N'ears CLre(l by the LISe of penicillin and sulphonami(les. The same
authors, the followiilng year, reportedi anothler case in which the orgaInism was
insensitive to sulphonamide, but senlsitive to penicillin, which was cured by
prolonge(l intrathecal anid intramuscular treatmiienit.
Incr-easing numbers of cases were reporte(l froml thlet in the British literature.
Varying schemes of treatment and dosages of drutgs were recommended, and all
combinations of rabbit serum, sulplhonamides and peniicilliin hadl their advocates.
In 1946, streptomycin w-as released for use in this country under the guidance
of the Medical Research Council. 'fhe sensitivity of primarilv isolated strains of
the organism to the drug encouraged great hopes, but it was sooIn found that drug
resistance often developed with alarming rapidity (Smvthe, 1948; Wilson, 1948).
One series of cases in wvhich streptomycin resistance xvas niot encountered has
been published (Ounsted, 1949), but mllOSt wvorkers conisider thalt streptomycini
in combination with one or more of the other knoxvn theratpeutic agents is the
best line of therapy.
In Northern Ireland, w\e have not used rabbit serum, but we have had excellent
results with a combination of intrathecal and intramuscular penicillin and
streptomycin and oral sulphonamides, thirteen consecutive cases so treated having
recovered.
PRESENT SERIES
The first case in the series, a female child of 18 months, was admitted on 31st
July, 1946, with a two-day history of fever, irritability and vomiting. On the day
of aclmissioni, slhe developed slighlt neck rigidity, and this was the only physical
sign detected in hospital apart from slight injections of the fauces. 'l'emperature
was 1010, and lumbar puncture gave a turbid fluid, under increased pressure
containing a predominance of polymorphs and a few gram negative bacilli. These
were not identified as hwemophilus influenzae at that time, and the child was
treated as a meningococcal meningitis with oral sulphonamide and intramuscular
penicillin (the role of penicillin in cerebro-spinal fev,er hadl not been established
at that time). Her temperature fell to normal on 4tlh August, 1946, anid the chlild
appeared well, so that all treatment was stopped on 5th August, 1946. On 7th
August, 1946, her condition was much worse, her colour w,Nas bad, she was very
irritable, resented handling and meningism was very marked. Lumbar pluncture
gave a turbid fluid containing a large number of ha-moplilus iniflueniz^ on direct
smear and culture. Systemic sulphonamides and penicillin \ere recommenced, and
the child's general con'dition improved slowly for a fewx dax's but then remainedl
static. Cerebro-spinal fluid obtained onl 14th August, 1946, still contained a few
organisms on direct smear, but was sterile on culture. The next dav an irregular
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Hpyrexia developed without any appreciable change in the general condition. On
19th August, 1946, (the 21st day of illness) 25,000 units of penicillin were given
intrathecally, and this was repeated on the six succeeding days.
There was little change in the child's condition, and her temperature had not
settled at the end of this time when all treatment was stopped. 'T'he next day,
however, her temperature was normal and she started a fairly rapid improvement.
Apart from varicella, which developed on 31st August, 1946, her convalescence
was uneventful. In retrospect, this child had either a high degree of. natural
resistance or a verv sensitive infecting organism to have recovered on such
haphazard treatment.
The second case, a female child of seven months, had been ill for one week on
admission. She had vomited on her third day of illness, rigidity and convulsions
had occurred oni fifth, sixth, and seventh days. Her blood culture was positive,
and h'emophilus influenzwe were very numerous in her cerebro-spinal fluid.
Streptomycin was made available for treatment, and the bacteriological department
of Queen's University co-operatedl with us in daily estimations of cerebro-spinal
fluid and blood levels of streptomycin and daily estimations of the organism's
sensitivity. Intramuscular and intrathecal streptomycin were given, and some
improvement occurred both generally and bacteriologically for the first two days
-although culture of the cerebro-spinal fluid was positive, the number of
organisms present on direct smear were much reduced. On the third day, clinical
and bacteriological relapse occurred, and the organism was shQwn to have
developed streptomycin resistance. A vain attempt was made to save the situation
with penicillin and sulphonamide, but the child died on her twelth day of illness.
Case three was intended as a control for case two, and was treated from the
start with penicillin intrathecally and systemically and oral sulphonamides. A slow
response was obtained, and the cerebro-spinal fluid was sterilised after seven doses
of intrathecal penicillin (25,000 units per day), which was then continued daily
for a further six days, when intrathecal medication was stopped. Clinical and
bacteriological relapse occurred three days later, and this time the condition
showed no response whatever to treatment, and the child died two days later.
In view of the disappointing results in cases two and three, it was decided to
try subsequent cases on a combination of both types of treatment, this having been
suggested by the Medical Research Council in 1947. This has been done with
100 per cent. success, and in the thirteen cases so treated, there have been no
relapses (the dosage used has been 25,000 units of penicillin intrathecally daily
and 25 or 50 mg. streptomycin intrathecally daily and 20 mg. of streptomycin
per pound body-weight per day, intramuscularly given in six-hourly doses). The
number of intrathecal doses of penicillin and streptomycin required has not yet
been decided. Three of our cases over 1 year of age have made excellent recoveries
after only four daily intrathecal doses. Wilson (1948) recommended, in streptomycin
treated cases, that intrathecal medication should be continued for seven days after
the cerebro-spinal fluid was sterile, but in all our cases treated on this combined
regime, no positive culture has been obtained after the first intrathecal dose.
T54Organisms may be seen on direct smear of the cerebro-spinal fluid on the second
and occasionally on the third day of treatment, but they have not been cultured.
At present it is on clinical estimation of progress and microscopic examination
of the cerebro-spinal fluid that intrathecal treatment is stopped. The intrathecal
medication causes some meningeal irritation and increased cellularity, but, in our
experience, the cells thus produced are mainly lvmphiocytic while the response to
the infection is predominantly polymorphonuclear.
Since the institution of "combined therapy" one case, which was not treated
by it died. The onset of the meningitis is of interest and the following is a clinical
summary:
A male infant of 7 months was admitted to another hospital for circumcision,
when it started to vomit, and two days later developed foul relaxed motions. It
was sent to Purdysburn as gastro-enteritis. On admission, it was not dehydrated,
but had slight neck rigidity and looked ill. A lumbar puncture gave a clear fluid
under normal pressure containing protein 50 mg. per cent., no cells, and sterile
on culture. No parenteral infection was found and it was treated dietetically as
a gastro-enteritis. Two days later it had a temperature of 1030, its motions were
green fluid, and it had marked neck rigidity. Lumbar puncture yielded a turbid
fluid containing what, microscopically, were believed to be meningococci. The child
was treated with oral sulphonamide, and the next day, before the culture was
known to be positive for haemophilus influenzae, the child had died.
Post-mo-rtem-Dr. Morison found "thick creamy pus in the subarachnoid space
over the vertex on both sides anteriorly and extending on the inferior surface as
far as the optic chiasma. The posterior part of. the hemispheres, and especially
their inferior surfaces, were remarkably free from exudate." Histologically, Dr.
Morison commented-"though extensive, the exudate is probably acute, and there
may have been no exudate on the day of admission." A blood culture was,
unfortunately, not done in this case as it might well have shown a pre-existing
septicaemia.
Clinical Features.-The diagnosis of influenzal meningitis presents many
problems, not the least being the fact that, in young infants and children, classical
meningeal signs are often absent.
Age Inciden.ce.-Bradford (1944) in Mitchell-Nelson's Text-book of Paediatrics,
considers the peak incidence to occur between 6 and 12 months, and says the
disease is rare under 2 months and infrequent over four years, but in the present
series, and indeed in most reported series in England, shows almost equal numbers
occurring between 6 and 12 months and 12 and 18 months. Our figures are
Under 12 months, 7 cases (youngest 5 months); 12 to 18 months, 6 cases; 18 to
24 months, 2 cases; over 2 years, 2 cases.
Lindsay et al (1940) suggests that this age incidence occurs because, "at the
period of maximum susceptibility, maternal immunity has been nearly dissipated,
and there has been insufficient time for acquiring natural immunity." Cases in
older children have been recorded, e.g., Zinnemann (1946) collected twenty cases,
155one of which was 5 years of age; and Rivers (1923), in America, referred to
influenzal meningitis in adults.
One of the difficulties in early diagnosis is the age at which the disease occurs,
but an even greater difficulty is the varied clinical picture by which the disease
may manifest itself.
At one extreme, Lindsay et al (1940) mentioned two cases of children who died
in less than twenty-four hours with purpura and adrenal haemorrhages-the
typical Waterhouse-Friderichsen syndrome of meningococcal septicaemia. Another
case, accompanied by purpura, was described by Huntingdon and Weilks-Weiss
in 1936. Other cases occur in which a puzzling " P.U.O." is only diagnosed on
lumbar puncture.
Recently more attention has been paid to the presence of an extra-meningeal
focus of infection preceding the onset of meningitis. Smythe (1948) found a very
high percentage of cases had a septicaemia at the time of admission to hospital.
Huntingdon and Weilks-Weiss (1936) had ten cases out of fifty-four with
pneumonia and otitis media before the onset of meningitis, and, although
Alexander (1942) thinks otitis media is an uncommon precursor of influenzal
meningitis, she does agree that an upper respiratory track tract infection is
common in the prodromal period.
In the present series, eight had definite evidence of respiratory tract infection
on admission, and two had otitis media. Out of these cases, haemophilus influenz.e
were grown from two throat swabs and one post-nasal swab. No hemophilus
influenzw were recovered from the aural discharges.
The upper respiratory tract infection proceeds abruptly or gradually into the
meningitic phase, the only common signs of which in infancy are fever, irritability
alternating with drowsiness, vomiting in most cases, and occasionally convulsions.
With an open fontanelle, increased tension is the earliest sign of meningitis to be
found. In one of the cases in this series the family doctor was asked to see the
child because it was irritable and had a lump on its head-this proved to be a
bulging fontanelle. If the fontanelle is not open, the, classical signs of meningitis
are late in appearing and in these cases the irritability, disturbances of consciousness
and vomiting must make one suspicious.
In older children the diagnosis is less difficult, as they can often indicate
headache and in the absence of Kernig's sign (which is most unreliable in childhood),
Brudzinski's neck sign is of great value, and is often present before any appreciable
neck rigidity.
A feature of the illness is the loss of colour associated with this infection. The
complexion is usually muddy, and in spite of marked pyrexia, it is rare to see
the patient flushed.
The importance of early diagnosis cannot be overstressed, as in the case of any
acute infection, an early start to treatment gives a greatly enhanced prospect of
recovery, but one can, unfortunately, only agree with Lindsay et al (1940) when
they say, "lack of leading symptoms and signs because of the age of these patients
makes the diagnosis difficult and often delayed."
156SUMMARY.
Seventeen cases of meningitis due to haemophilus influenza, fourteen of which
recovered, are reported.
The incidence of the infection is discussed.
A combination of 25,000 units of penicillin and 25 to 50 mg. of streptomycin
intrathecally daily with one mega unit of penicillin and 20 mg. per pound body-
weight of streptomycin intramuscularly daily and oral sulphonamide is advocated
for treatment. All thirteen cases so treated recovered.
The clinical features, age incidence and the association of extra-meningeal
infection is discussed.
I am indebted to Dr. Kane, Medical Superintendant of the Northern Ireland
Fever Hospital, for permission to publish these cases and for direction and control
of the therapy; to Dr. Tinsdale, Bacteriologist, Northern Ireland Fever Hospital,
for the bacteriology; and to Dr. Morison, of the Institute of Pathology, Belfast,
for the post-mortem report.
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REVIEW
ESSENTIAL UROLOGY. By Fletcher H. Colby, M.D. Williams & Wilkins
Company. (Bailli6re, Tindall & Cox). 61s. 6d.
1Tiits American text-book is stated to be written mainly for students and covers embryology,
anatomy, physiology and pathology as well as diagnosis and treatment.
The subject matter is clearly and simply expounded and the illustrations are abundant and
excellent.
Treatmenit is dealt wvith only on very broad general lines, per-haps wisely in view of the rapid
advances and changes in chemotherapy and operative techniques.
Very few students in this country could afford the time to read text-books on each special sub-
division of surgery and much less the expenditure this would involve, but for those who can
this book can be recommended. C. J. A. W.
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